Extremely short small bowel induces focal tubulointerstitial fibrosis.
Arginine becomes an essential amino acid after massive resection of the small bowel as a result of decreased biosynthesis of citrulline in the remaining small bowel. It is also reported that nitric oxide (NO) is synthesized from l-arginine by NO synthase (NOS), and NO is involved in the regulation of blood flow in the kidney. The authors observed a patient with an extremely short small bowel, showing focal tubulointerstitial fibrosis. The experiment was designed to clarify whether massive small bowel resection (SBR) produces focal tubulointerstitial fibrosis in the kidney. An experimental study was performed using 4-week-old rats with 90% proximal SBR either with or without arginine supplementation for 6 weeks after surgery. In rats without arginine supplementation, low plasma levels of citrulline and arginine increased urinary excretion of orotate, and focal tubulointerstitial fibrosis was observed 6 weeks after 90% SBR. The data from plasma amino acid chromatography and increased excretion of urinary orotate suggested the presence of arginine deficiency. The kidney pathology was similar to that of our patient. Rats with arginine supplementation after 90% SBR and pair-fed control rats without 90% SBR showed almost normal glomeruli and tubulointerstitium. Experimental study strongly suggests that arginine deficiency causes focal tubulointerstitial fibrosis in the kidney after massive SBR.